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(54) MIXTURE PRODUCTION METHOD 

(57) The invention relates to construction materials industry and could be used at glass producing 
factories to intensify glassmaking process and increasing oven's productivity. 

To intensify the glassmaking process the method of mixture production includes mixing the glass 
forming components, and in doing so, into the mixture is introduced powdered metal, selected from the 
group: aluminum, zinc, tin. The introduction of powdered metal significantly increases the mixture 
thermal and electrical conductivity and enables accelerate the glassmaking process at the expense of 
more prompt heating of the deep-lying mixture layers. The glassmaking time is reduced by a factor 
of 8-10. 

The invention relates to construction materials industry and could be used at glass producing 
factories to intensify glassmaking process. 

The goal of the invention - intensification of the glassmaking. 

While mixing the glass forming components, into the mixture are introduced powdered metallic 
aluminum, zinc or metal which is inert to the glass-mass, for example tin. As this takes place, if the 
mixture's thermal conductivity factor was k i, then after metallic powder introduction the factor 
will be ta. 

The intensity of the mixture melting and the oven's productivity at founding depends on the heating 
rate of the deep-lying mixture layers and heat quantity received by the mixture. The heat quantity is 
approximately determined by the formula : XSAt 
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where Q - heat quantity received by the mixture; 
S - cross-section area; 
At - temperature difference; 
5 - thickness of the layer; 
'K - thermal conductivity factor. 
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with the powder determme of how less wtll be the heat quantity received by the mixture 
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or if Q= 100%, then K= 100% 
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flow tough g,as, m as S as well iSS'fiSSSfWjTT 1? """^ 
occur directly i„ the miaure . where taUt^^^^S? *" ^ 

Q = 0.24I 2 .R.t, 

where Q - quantity of thermal energy, cal/c ; 
I - current, A ; 

R - conductor resistance, Om ; 
t - time of current flow, c . 

as oxide a ( A,^ e ) is LlS&^SS Zt"^^ 

At the same time .if the mixture ^CStl ZcT?"^^.^ 
powderhas X 2 *4.S Wt/ra-C. If Q„ m% .then ' then the ™ r ^th the 

4.5 

K = . |005= . 100% * 1500%, 

obtain additiona! effect a, the m^lZZSZ*?"" C °"'' UC " V " 5 ' " i "<» ,la "" w 
Example 2. The mature i s presseu uoder lhe of 45 MPa A* a hnnit » -j 

6 % of water. Into the mixture are introduced 1 mass % rf^i? I J . . 3 * ' oni1 used 
The founding is carried out in an oven withmJalh^l r , before the pressure applied, 

allow the tin depart front the gL™ , S ™ ^ " ,he "* ° f *»• " • 
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At the same time, if the mixture without powder has k\ * 0.3 Wt/nvC, then the mixture with the powder 
has ki - 0.95 Wt/m-C. If Q * 100 %, then 

Ta 0.95 
K= • 100 5 * 100% *310%, 

*j 0.3 

thus, the mixture will receive additional quantity of heat, which is 3 10 %. That is to say, the mixture 
will additional receive 3 times more heat. The mixture electrical conductivity, in this case, is small and 
at electrical founding the additional heat deposition, at the expense of current flow through the mixture, 
will not occur. 

E x a m p 1 c 3. The mixture is pressed under the press pressure of 50 MPa. As a bond is used 
7 % of water. Into the mixture are introduced 10 mass% of metallic tin before the pressure was 
applied. If the mixture without powder has K\ * 0.3 Wt/m-C, then the mixture with the powder has 
Xj = 6.8 Wt/mC. If Q * 1 00 %, then 

X2 6.8 

K = 100 5* . 100% *2260%, 

\\ 0.3 

thus, the mixture will receive additional quantity of heat, which is 2260 %. That is to say, the mixture 
will additional receive 22 times more heat. 

At using electrical heating or electrical founding an additional heat will be deposited, at the expense 
of current flow through the mixture. 

E x a m p 1 e 4. At composing the mixture, a powdered metallic zinc is introduced. The quantity of 
the introduced zinc is 150 mass.%. At the same time, if the mixture without powder has 
h * 0.3 Wt/m-C, then the mixture with the powder has Xi * 16 Wt/m-C. If Q « 100%, then 

16 

K = ■ 100 5* 100% *5300%, 

Xi 0.3 

thus, the mixture will receive additional quantity of heat, which is 5300 %. That is to say, the mixture 
will additional receive 53 times more heat. 

Application of this invention will allow significantly intensify the process of glass-founding and 
increase the productivity of the oven, by taken into account that increase the mixture heat conductivity 
by 100 % increases the productivity approximately by 20-30 %. 

Besides, introduction aluminum or zinc in form of metal, allows to introduce more of these 
components than in form of high-melting oxides and significantly increases the glass chemical 
resistance. 

Formula of Invention 

Method of preparation of glass mixture by mixing glass- producing components is differentiated by 
the fact, that with the goal to intensify the glass-founding process, a powdered metal, chosen from the 
group - aluminum, zinc and tin, is introduced. 
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(5<) CnOCOB riPHrOTOBJIEHHH IHHX- 
TBI 4 

(57) HsoepereHiie othochtch k npoMumncH- 

HOCTH CTPOHTMSHUX MHTepHajIOB H MOXCT 
ObTTJ, HCnCMb30BaHO H3 CTeKQJIbHWC aaBoaax 

Ms HHTeHCH * HXa WH npoueccoB cremiOBape- 



Hna h noBbnncHRa npoR3BoaHTcnbHocTn ne-ro. 
cnoco6 npOTOTOB^tcitHs max™ MUKwaer row- 

"™ f"^ BBOijaT noponncoodpaaH^ 

Zr'jST - H3 iPynnH: 

Pomxa 3nainTe^bHo noBMnaer renaonpoBoa- 

ROCTb H MdCTponpOBOflHOCTb niHXTH, a 3TO 

nom»»er ycKoprn, npouecc crewoBapeinia aa 
6ucrporo npoipeaa r^ ntmblx 

S To paT"™' ^ ^ ^P 3 ^"" - 
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M3c6pcreHne gthochtch k npoMMauiCHHO- 

CTH CrpOHTClbHUX MaTeDHa/IOB H M03tCT 6hlTb 

Hcno^baoBaHO Ha ^Texanbuux 3aB0Aax aah 

MHTCHCH(j3HKaUHH IipOHeCCOB CTCXJJOBapeHHfl. 

Ucjlb H306peTCHKa~ MHTCHCH(})MKaUHa CTCK- 
AOBapCHHtt. 

B UlHXTy npM CMeiUHBaHHH BB0A3T MfcTajI- 

AH'iccxHti noponiOK 2Uuom;jhhh, UHHxa arm 
Meraana, HHeprHoro no othoiiighhk) x crexjio- 
muccc, HanpHwep cuiOBa. IlpM 3tom, eaiH 

K03lJxj)HUHeHT ICIUIOnpOBOAHCCTH HIHXTbl AO 

aae^cmia nopomxa Sbui A,, to ncaie aa^aeHi a 
noponnca xostjxJmuHeuT 6y^eT A 7 . 

IIpH Bapxe HHT£HCH3HCcrb paciuiaBAeHHa 
innxTbi h npoH330jjHTejn>H0CTb neuH aaBHczT 
or cxopccTH nporpesa rjiy6HHHHX otoea muxTM 
h xaiMMecTBa -reiuia, noAynaeMoro nraxrofl. 
Kcwihmcctso Tenjia onpcACJi^erca npii6tAH3H- 

TWkHO (J^P^^OH 
Q 



Ko.nimecTBO Temia, noJiyqeHHoro 



njc Q 

tQHXTOH 

5 - njionwb ccmchha; 

At- pasflocrb TCMnepaTyp ; 

6 - TOJiuuiHa caos; 

A - K03(j5<})HUHeHT TeiHOnpOBOAHOCTH. 
ECAH A, - JC03Cj)4)HUHeHT TeTUIOnpOBOAHOCTH 

nraxTH 6e3 nopomxa, a A 2 - xoajxjuiuHeHT 
TeaaonpoBOOTOcra idhxto c nopomxoM, to 
moxho onpej\ejwTh HacxoAbxo MCHtme 6yaer 

K0J1HMCCT30 

nopomxoM 



TeiLia, noAyueHHce muxTod c 



wwi ecroc Q - 100% , to K > ^ • 100'/. . 

\ 

TlpH Bcnojib30BanHH anexTponoflorpeaa hjir 
anexTposapxH noAeanbid 3<Jx^cm 6yaer eme 
6anec 3RawrenbinaM. IIpH bbcachhh b nmxry 
MCTajunwccxoro ncpomxa noBtmiaerca auiexr- 
ponpoBOOTOcn* araxiii, npa 3tom tok noftAcr 
hc Tojibxo qepca cremioMaccy, ho h nenocpeq- 
CTseHHo Mcpe3 nmxry. IIpH arou suaejieHHe 
Tciwa 6yAer nponcxoAHTb HenocpeAcraeHHo b 
umrTc, rac xcvmMecTBO BHAcnaeMoro Teiuxa 
6yreT onpcaGMTbca oniomeHHSM: 

Q - O.Hl'Rt, 
mc Q - Kojumecrso TemiOBort 3Hcpnni, xoji/c 

I - CHJia T0K3 f A 

R - conpomBiieHHC npoBOAHHxa, Om» 
t - BpeMa nporexanHH Toxa, c. 

II p H M C P 1, IIpH COCTaBJieHHH BIHXTH 
OAHH H3 KOMnOHCHTOB, KOTOpwft paHblUe 
BBOaHJICa B bhac OKCHWa (AI 2 0 3 ), BBOAHM b 

BH^e MCTa^jiHqecxord nopomxa, xoahmcctbo 
ajiioMHHua cocraB^iaeT 2 Mac.%. flpM ctom, 



4 

cam mHXTa 6e3 nopomxa KMeAa A,« 
0,3Bt/m" C f . to GQHXTa c nopomxoM hmcct A 2 =» 
4 > 5Bt/m"C. Eoih Q«100%, to 



i 



100'/. = ill 
0,3 



x 1007. 'as 1500% , 

T.e. flono/iHHTejibHoe xo^hmcctbo Teiuia, noji- 
yMaeMoe nmxTofi, Sy^er cocraBjiaTb 1500%. 
Wjih mHXTofl flonojiHHTeabHo 6yaer nonyiieHO 
a 15 pa3 6cwbme Teruia. 3ji cxTpon poBOAHocrb 
inHXTN HC3HaMBTCJiBHaa fl-rw nojiytieHHa Aoncw- 
HHTejibHoro 3(JxJ)eKTa 3a chct a^exTponoAorpc- 
Ba. 

IT p h m e p 2. IIInxTy npeccywT npn 
OTdjichhh npccca 45 MTla. B xa'iecrae cbh3xh 
npHMCHawr 6% BQflbi. B mHXTy flo npeccoBa- 
HH9 bboohm 1 Mac.% Mci ajumecKOTO cxnoBa. 
Bapicy Befffr b neMH c MerajunraecxHM toaom 
(t.c Ha paauiaBe ^haxoio ojioaa), «rro6u npH 
pacnjraBjieHHH idhxth ojiobo hmcjio bosmox* 

HCCTb yflTH H3 CTCXJIOMaCCbl. OpH 3TOM, eCJIH 

nmxTa 6c3 noponnca HMeer 0,3Bt/m* C, 
to mHXTa c nopomxoM A 2 - 0,95Bt/m # C. Ecjih 
Q«100%, to 



K * r— • • 100% 



0,95 
0,3 



•100% a 310% 



T.e. AonojiHHTejibHoc xojiHqecTBo Teiuxa 6yAer 
cocraajiaTh 310%. Hjim AonournvrejibHO 6yAer 
nojryMeHO idhxtoh b 3 pa3a 6cun>me Teruia. 
3jiCKTponpoBOAHOCTb niKXTbi z 3tom cjiy^ae 
Majia a npH awexrpoEapxe AonojnnrreAbHoro 
BUflejiCHHa Tcana 3a chct nponycxaHM Toxa 
Hepea marry hc 6yaeT. 

II p a m e p 3. IIlHXTy npeccyxw npn 
oaBJieHRH npccca 50 MITa. B Kauccrae cba3kh 
npHMCHflBor 7% BOAbi. B oiHXTy ao npeccosa- 
Haa bboahm 10 Mac.% noponnca MeraAAHwe- 
cxoro OAOBa. Ilpa 3tom, ecAa mHXTa 6e3 
nopomxa hmcct A,* 0,3Bt/m* C, to maxTa c 
nopomxoM A,- 6,8Bt/m*C. Ecah Q»100%, to 



• 100% a 



8,8 
0.3 



•IQGJC * 2260% 



t.c. AonoAHHTCAbHoe xoAHMecTBo Teruia 6yACT 
cocranAarb 2?60%. Hah oihxtoA 6yAeT 
noAyMCHo AonoAHHTCjibHo b 22 pa 3a 6aibO": 
Teruia. 

TlpH HCnQAk30BaHHH 3AcxTponoAorpeBa HJIH 
OJTCXTpOBapXH 6yACT AOnOAHMTCA bHO e Bbl^CJie- 

hhc Teruia 3a cmct npoTexamia Toxa «epe3 
mHXTy. 

FT p h m e p 4. IIpH cocraBjif hhh oihxtm 
bboahm b ee cocraB nopoinox MerajuiH^ecxoro 

I^HHXa. KoAHMeCTBO BBCACHHOFO UHHXa cocraB- 

AaeT 150 Mac.%. ripn stom, ccah iuhxt3 ao 



1 

•■emim nopociKa 0,3Bt/m*C, to nocae 
maeum noponiica A 2 ~ 16Bt/«' C . Eoih 

Q-ioo%, to 
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100* m ^ . 100X „ S3Q0X 



Cnoco6 npimmawonu crewwMOH mami 

KOMnoHemoB, oauiiuioautfe, mTwT; 
rareacmjjfflamni ciatnoBapeaHs, b 



«>OPMyjIA H30BPETEHH« 



Hcnwb^HHe H 3o6pere H „ 8 iio3bojiht 3»a- 

**™W» HHTCHCH^HUHpoMTB HpoqeCC CTe^O- 
100 /. S3CT nOBW,,CHHC irpoHr.acwH- 

"Mlhocth npmepno Ha 20-30%. 
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